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ABSTRACT 
The ability to recognize facial expressions of basic emotions is often considered a universal 
human ability. However, recent studies have suggested that this commonality has been 
overestimated and that people from different cultures use different facial signals to 
represent expressions (Jack, et al., 2009; 2012). We investigated this possibility by 
examining similarities and differences in the perception and categorization of facial 
expressions between Chinese and white British participants, using whole-face and part-face 
images. Our results showed no cultural difference in the patterns of perceptual similarity of 
expressions from whole face images. When categorizing the same expressions, however, 
both British and Chinese participants were slightly more accurate with whole face images of 
their own ethnic group. To further investigate potential strategy differences, we repeated 
the perceptual similarity and categorization tasks with presentation of only the upper or 
lower half of each face. Again, the perceptual similarity of facial expressions was similar 
between Chinese and British participants for both the upper and lower face regions. 
However, participants were slightly better at categorizing facial expressions of their own 
ethnic group for the lower face regions, indicating that the way in which culture shapes the 
categorization of facial expressions is largely driven by differences in information decoding 
from this part of the face. 
 Key words: perception, categorization, facial expression, emotion, culture  
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INTRODUCTION 
Facial expressions of emotion carry important social signals in daily communication. With 
increasing cross-cultural interaction and cooperation, understanding whether the 
processing of facial expressions is universal or culturally variable is a topic of both 
theoretical and practical importance. For much of the twentieth century, theories of cultural 
relativism held sway, and it was thought that facial expressions were primarily culturally 
constructed and learnt (see Elfenbein & Ambady, 2002b). However, for the last 40 years, the 
dominant position has been based on Ekman's (1980) interpretation of Darwin's (1872) 
proposal that a small number of basic emotions serve evolved biological functions, and that 
facial expressions of these basic emotions will be universal across cultures. 
Many studies have provided evidence to support the universality hypothesis. For example, 
people can identify facial expressions of basic emotions portrayed by members of different 
cultures at above chance levels (Biehl, et al., 1997; Ekman, 1972; Izard, 1971), and people in 
preliterate cultures pose facial expressions that are similar to expressions used by people 
from Western cultures (Ekman, 1972). However, the correct interpretation of such findings 
is still debated. For example, the extent to which cross-cultural agreement is overestimated 
due to procedural factors such as the use of forced-choice recognition tests has been 
controversial (Ekman, 1994; Russell, 1994). In fact, even with forced-choice recognition, 
participants are more accurate at recognizing emotions expressed by members of their own 
cultural group (Izard, 1971; Ekman, 1972; Ekman, Sorensen, & Friesen, 1969). Studies have 
ĂůƐŽƌĞǀĞĂůĞĚƚŚĂƚƚŚŝƐ ?ŽǁŶ-ŐƌŽƵƉĂĚǀĂŶƚĂŐĞ ?ŝƐlower for groups with a closer geographical 
distance or having more cultural contact with each other (Elfenbein & Ambady, 2002a, 
2002b, 2003a, 2003b, 2003c). 
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A number of recent studies have suggested that perception of facial expression is influenced 
by culture.  For example, Yuki and colleagues (2007) found that East Asian participants give 
more weight to the eyes of either emoticons or face images compared to Western 
participants, whereas Western participants give more weight to the mouth region of the 
face when rating expressions in comparison with East Asian participants. Other studies have 
used eye movements and reverse correlation methods to determine the key features used 
to recognize facial expressions by Western Caucasian and East Asian participants. In an eye-
tracking study, Jack et al. (2009) found that when recognizing facial expressions Western 
participants fixated features in the eye and mouth regions, whereas East Asian participants 
mainly fixated the eye region. Because eye fixation patterns indicate increased interest in 
certain regions of the face but do not rule out the possibility that features from less fixated 
regions are none the less encoded, Jack et al. (2012) used a reverse correlation method to 
determine whether these differences in fixation patterns reflect different mental 
representations of key expressive features. They asked participants to make forced-choice 
identification of the facial expressions of 12,000 highly ambiguous stimuli that were derived 
by adding pixel-based white noise to a neutral face base image. They then averaged the 
white noise templates associated with each categorical judgement by a participant, to try to 
capture that participant's internal representation of facial features of each facial expression. 
In line with their eye movement findings, Jack et al.'s (2012) results showed that Western 
participants used information from the eye and mouth regions to represent facial 
expressions internally, whereas East Asian participants relied largely on the eye region, 
including the eyebrows and eye gaze direction.  
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These studies can be related to a broader background of putative cultural differences 
between Western and East Asian participants, including claims that East Asian participants 
group objects 'based on family resemblance rather than category membership' (Nisbett and 
Masuda, 2003), and reports of cultural differences in perceptual fixation patterns even to 
non-emotional faces (Blais et al., 2008). Based on their findings, Jack et al. (2009, 2012) 
make a strong case for differences between Western and East Asian participants' mental 
representations of facial expressions, and specifically highlight differences in the use of the 
eye and mouth regions. However, there are some aspects of the techniques Jack et al. used 
that suggest further confirmation is needed. In particular, even though reverse correlation 
can in theory potentially capture any of the communicative signals participants might seek, 
in practice the potential variety of facial expression cues means that stimuli created by 
adding pixelated noise to a neutral face are unlikely to contain sufficient examples of all 
possible facial signals (Freeman & Ziemba, 2011). Hence, Jack et al.'s (2012) findings 
concerning how culture can finely shape the internal representation of facial expressions 
might be influenced by these constraints of their chosen reverse correlation method. 
In the present study, we therefore followed up Jack et al.'s (2009, 2012) findings with 
different methods. In particular, we tested whether cultural differences between Chinese 
(East Asian) and British (Western) participants reflect differences in the perception of facial 
expressions of basic emotions (anger, disgust, fear, happiness, and sadness), or differences 
in the way that these expressions are categorized. To achieve this, two main tasks were 
used: (1) a perceptual similarity task, and (2) a categorization task. The perceptual task 
involved rating the degree of similarity in expression between pictures of facial expressions 
of same or different emotions posed by different individuals. In this task, the pairs of images 
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to be rated were always very different in themselves (because they showed different 
individuals), but raters were asked to ignore the differences in identity and focus only on 
how similar or different were the facial expressions. This task was used to generate a matrix 
of perceived similarities between exemplars of facial expressions of the five basic emotions 
for Chinese and for Western participants, and is equivalent to the kind of analysis used to 
create well-known perceptual models such as Russell's circumplex (Russell, 1980). The 
categorization task involved forced-choice recognition of emotion from the same images as 
were used in the perceptual similarity task. This task was used to compare recognition rates 
between Chinese and British participants. To achieve a systematic evaluation of the causes 
of cultural differences in perception and recognition, we used stimuli drawn from three 
different sets of expressions posed by Western and by Chinese participants and tested 
responses based on the whole face, the upper (eyes and forehead), or the lower (mouth and 
chin) part of each face.  
EXPERIMENT 1 
This experiment aimed to explore the cultural differences in the perception and recognition 
of facial expressions of basic emotions between Chinese and British participants with the 
most widely-used set of facial expressions - the Ekman and Friesen (1976) series.  This set 
has been used in hundreds of studies because the expressions are well-validated and based 
on a careful analysis of underlying muscle movements that can create a plausible apex 
expression for each emotion (Bruce & Young, 2012). We used examples from the Ekman and 
Friesen (1976) set selected from the FEEST series (Young, Perrett, Calder, Sprengelmeyer, & 
Ekman, 2002). The basic emotions represented were anger, disgust, fear, happiness and 
sadness. Although also present in FEEST, expressions of surprise were omitted because the 
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status of surprise as a basic emotion has been questioned (Oatley & Johnson-Laird, 1987); 
one can be pleasantly or unpleasantly surprised (Du, Tao, & Martinez, 2014). 
Methods 
Participants  
Three different levels of difficulty of the perceptual similarity task were used in this 
experiment, while the categorization task was always the same. Three groups of participants 
from the University of York were therefore recruited separately for the different levels of 
difficulty of the perceptual similarity task:  (1) 20 Chinese students (mean age, 21.7 years old) 
and 20 British students (mean age, 19.5 years old); (2) 9 Chinese students (mean age, 21.6 
years old) and 9 British students (mean age, 19 years old); (3) 10 Chinese students (mean 
age, 19.9 years old) and 10 British students (mean age, 18.9 years old). In addition to those 
reported above, data for a further 4 participants (2 Chinese, 2 British) were excluded 
because of failure to comply with the instructions (they rated all pairs of expressions as 
equally different). Based on self-report all British participants were of white Caucasian 
ethnic background, and Chinese participants were brought up in China with Chinese parents. 
All participants gave their consent prior to the experiment and received a small payment or 
course credit. The University of York Department of Psychology Ethics Committee approved 
the study. 
Stimuli 
We used the same set of Ekman and Friesen faces selected from the FEEST set as used in 
recent studies (Mattavelli, et al., 2013; Harris, Andrews, & Young, 2012, 2014a, 2014b). This 
set of stimuli comprises photographs of five individuals each posing facial expressions of five 
basic emotions (anger, disgust, fear, happiness, and sadness). The images were selected 
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based on the following three main criteria: (1) a high recognition rate for all expressions 
(mean recognition rate in a six-alternative forced choice experiment: 93%), (2) consistency 
of the action units (muscle groups) across different individuals posing a particular expression, 
and (3) visual similarity of the posed expression across individuals. Using these criteria to 
select the individuals from the FEEST set helped to minimize variations in how each 
expression was posed. Ten additional facial images with two actors posing five expressions 
were randomly chosen from the FEEST set to use for the practice run. The resolution of each 
face image was 420 pixels high and 280 pixels wide.  When viewed from 57 cm away, each 
image extended 11.1 degrees high and 7.5 degrees wide. 
Procedure 
Participants viewed images of facial expressions using a computerized task programmed 
with PsychoPy software (www.psychopy.org). All the participants had to complete the 
perceptual similarity task first, and then the expression categorization task. In the 
perceptual similarity task, participants saw two facial expressions posed by different actors 
and their task was to rate the similarity of these two facial expressions on a 7-point scale, 
with 1 indicating not very similar expressions and 7 very similar expressions. The two facial 
expressions could represent the same or different emotions, but the expressions in each 
pair were always posed by different actors and the participants were asked to avoid rating 
the similarity of facial identity across the two faces and focus on their expressions. 
Participants were asked to rate the similarity of the facial expressions in fifteen different 
types of expression pairs (same-expression pairs: anger-anger, disgust-disgust, fear-fear, 
happiness-happiness, sadness-sadness; between-expression pairs: anger-disgust, anger-fear, 
anger-happiness, anger-sadness, disgust-fear, disgust-happiness, disgust-sadness, fear-
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happiness, fear-sadness, and happiness-sadness). Because each emotional expression was 
posed by five actors and the two expressions presented for rating in any one trial were 
always posed by different actors, there were a total of ten possible combinations for each of 
the five same-expression pairs, leading to a total of 50 same expression pair trials. Similarly, 
there were twenty possible combinations for each of the ten between-expression pairs. 
Therefore, each participant had to complete a total of 250 trials in the rating task. These 
were presented in random order, with a short break permitted following the completion of 
the first 125 expression pairs. Ten additional trials were included to form a practice run at 
the start of the experiment. 
Three different variants of this perceptual similarity rating task were used because we 
wanted to examine whether task factors involving overall difficulty levels and the degree of 
emphasis on initial perceptual encoding might affect the degree of apparent similarity 
across cultures in perceiving facial expressions. The differences between the three 
perceptual tasks were as follows: 
(a) Perceptual similarity task with simultaneous presentation of two face stimuli. In this 
task, the two faces were presented simultaneously side by side next to the middle of 
the screen for 5 seconds, allowing time for encoding and comparing the images 
while both were visible. The rating scale remained on the screen until the participant 
made a response. 
(b) Perceptual similarity task with sequential presentation of two face stimuli. The two 
faces were presented successively in this task, separated by a 2-second fixation 
interval. The first face image was presented for 1.5 seconds, and the second one for 
2 seconds. This task was intended to be more difficult than task (a) because 
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participants had to cross-refer their encoding of the second face to their memory of 
the first face before they could make a similarity rating.  
(c) Perceptual similarity task with sequential presentation and an interpolated mask 
(see example in Figure 1). In this task, the two face stimuli were presented 
sequentially, separated by a phase scrambled face image mask for 1 second and also 
a 1-second fixation screen. The first face image was presented for 1.5 seconds, and 
the second one for 2 seconds. In each trial, the first facial image was always followed 
by a facial mask that was derived by phase-scrambling the neutral facial image 
expressed by the same actor. This task was even more difficult than task (b) because 
ƚŚĞ ĨĂĐŝĂů ŵĂƐŬ ƚŚĂƚ ĨŽůůŽǁĞĚ ƚŚĞ ĨŝƌƐƚ ĨĂĐĞ ǁŽƵůĚ ŝŶƚĞƌƌƵƉƚ ƉĂƌƚŝĐŝƉĂŶƚƐ ? ǀŝƐƵĂů
representation of the facial expression of the first face, making it harder to make a 
comparison with the second face.  
In the Categorization task (see Figure 1), only one face image was presented on the screen 
for each trial, and participants were required to perform a five-alternative force-choice 
(5AFC) task to identify its facial expression as anger, disgust, fear, happy or sad. Each face 
image remained visible on the screen until the participant made a response. The sequence 
of the emotion labels was consistent across all participants. The 25 face images (5 models 
posing 5 basic emotions) were presented twice each for each participant in a random order, 
yielding a total of 50 trials. They were also given a practice task of identifying 10 other facial 
expression pictures before the formal experiment.  
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Figure 1. Examples of stimuli for the two tasks: Perceptual similarity task (version c) and 
Categorization task in Experiment 1. All face images are from the Ekman and Friesen (1976) 
set selected from the FEEST series (Young, Perrett, Calder, Sprengelmeyer, & Ekman, 2002). 
Instructions for the Western participants were given in English. Instructions for Chinese 
participants were translated into Chinese by the experimenter, but the five emotion labels 
shown on screen in the categorization task remained in English, and Chinese participants 
were asked to write down the Chinese meaning of these five emotion words immediately 
after they finished the categorization task (see appendix 1).  The English emotion labels used 
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in the categorization task were correctly understood by all Chinese participants, and this 
was verified by three native Chinese speakers. After completing the experiment, all Chinese 
participants completed a questionnaire about how long they had been in the UK (see 
appendix 2).  
Results 
To analyse the data from each variant of the perceptual similarity task, we calculated the 
average similarity rating for each pair of expressions for each participant (anger-anger, 
anger-disgust, anger-fear, etc). The resulting fifteen averaged ratings were then used to 
create a matrix reflecting the perceived similarity between expressions for participants from 
each cultural background (see Figure 2). This then allowed us to measure the overall 
concordance between the ratings of British and Chinese participants by correlating the 
obtained values for rated perceptual similarities across each group. The representational 
similarity matrices for Chinese and British participants and the correlations between the two 
groups with each version of the perceptual task are shown in Figure 2. These correlations 
were very high for each version of the task, r = 0.99, p < 0.001 for variant (a), r = 0.99, p < 
0.001 for variant (b), and r = 0.99, p < 0.001 for variant (c), indicating that the overall pattern 
of perception of the expressions between the two cultural groups was strikingly similar 
across all levels of task difficulty.  
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Figure 2. Correlation analyses of similarity ratings for three different versions of the 
perceptual similarity task (version a - top row, simultaneous presentation) (version b - 
middle row, sequential presentation) (version c - bottom row, sequential presentation with 
an intervening mask) between Chinese and British participants in Experiment 1. Similarity 
matrices for (A) Chinese and (B) British participants (A: anger, D: disgust, F: fear, H: happy, S: 
sad). (C) Scatterplot of rating correlation between the two groups of participants. All face 
images are from the Ekman and Friesen (1976) set selected from the FEEST series (Young, 
Perrett, Calder, Sprengelmeyer, & Ekman, 2002). 
Although the above procedure is sufficient to establish a close overall concordance between 
Chinese and Western perception of expression, it is in principle possible that some of this 
concordance might be driven by the relatively high similarity ratings for same-expression 
pairs (anger with anger, disgust with disgust, etc) that fall along the long diagonals in the 
representational similarity matrices in Figure 2. We therefore recalculated the correlations 
with ratings of these same-expression pairs removed, leaving only ratings of the ten 
combinations of different-expression pairs. In this way, we were able to estimate the 
structure of between-category differences themselves (for example, whether expressions of 
anger are perceived as more like disgust than happiness). Again, strikingly high correlations 
between the ratings of Chinese and British participants were obtained; r = 0.98, p < 0.001 
for variant (a), r = 0.99, p < 0.001 for variant (b), and r = 0.98, p < 0.001 for variant (c). The 
perceptual rating task therefore showed near-identical patterns across Chinese and British 
participants, regardless of task variations.  
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All 39 Chinese and 39 British participants did the same categorization task, allowing an 
overall analysis. A mixed-ANOVA was conducted on the arcsin transformed recognition 
accuracies, with Expression (anger, disgust, fear, happiness, sadness) as a within-subjects 
factor and Group (Chinese, British) as a between-subjects factor. Results showed a small but 
significant main effect of Group (F(1,76) = 8.13, p < 0.01,ɻ2 = 0.10), with British participants 
performing slightly better at categorizing these facial expressions than Chinese participants. 
The overall percentage recognition accuracies for each group are shown in Figure 3. There 
were also main effects of Expression (F(4,304) = 38.18, p < 0.001, ɻ2 = 0.33) and a significant 
interaction between Expression and Group (F(4,304) = 3.40, p = 0.01, ɻ2 = 0.04). Further 
analysis of this interaction showed that British participants were slightly better at identifying 
anger (t(76) = 2.70, p < 0.01) and disgust (t(76) = 3.36, p < 0.001) expressions than Chinese 
participants.  
 
Figure 3. Overall emotion categorization accuracies (with standard error bars) for Chinese 
and British participants in Experiment 1. Asterisks denote higher overall emotion recognition 
rate for British participants than Chinese participants. **: p < 0.01. 
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Although our principal focus of interest was in the patterns of perceptual similarity and the 
accuracy of categorization of facial expressions across cultures, we were also able to check 
whether there were differences in response times. To do this, we analysed the reaction 
times (RTs) for both the perceptual similarity task and the categorization task. In the 
perceptual similarity task, a one-way ANOVA with Group (Chinese or British participants) as 
the independent variable and RTs as the dependent variable was conducted. Our results did 
not show an effect of Group, F(1,75) = 0.93, p > 0.1, ɻ2 = 0.12. In the categorization task, 
trials with incorrect responses were excluded and a one-way ANOVA with Group as the 
independent variable on the medians of correct RTs was conducted. Again, we did not find a 
significant Group effect, F(1,75) = 0.93, p > 0.1, ɻ2 = 0.12. These results indicate that there 
were no time differences for the participants in perceiving and identifying expressions of 
their own or the other-race group. They also confirm that the results in the categorization 
task did not result from any speed-accuracy trade-off. 
&ƌŽŵ ƚŚĞ ŚŝŶĞƐĞ ƉĂƌƚŝĐŝƉĂŶƚƐ ? ƌĞƐƉŽŶƐĞƐ ƚŽ ƚŚĞ ƋƵĞƐƚŝŽŶŶĂŝƌĞ ? ƚŚĞ ƚŝŵĞ ƉĞƌŝŽĚ ƚŚĂƚ ƚŚĞǇ
had been in the UK varied from one month to nine years, but 27 out of 39 participants had 
been living in the UK for or less than a year. In order to investigate whether or not the 
amount of time that Chinese participants had lived in a western environment might affect 
their perception of facial expressions, we took the average similarity ratings of each of the 
39 participants in the Chinese group and correlated these with the average ratings of the 
matched set of British participants on the equivalent variant of the perceptual task. These 
correlations with overall British performance for the 39 Chinese participants were then 
correlated with their time spent in the UK, as shown in Figure 4A. The overall correlation 
was non-significant, r = 0.07, p = 0.66. 
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A correlation analysis was also conducted to evaluate any relationship between each 
ŚŝŶĞƐĞƉĂƌƚŝĐŝƉĂŶƚ ?ƐƌĞĐŽŐŶŝƚŝŽŶĂĐĐƵƌĂĐǇ ŝŶƚŚĞĐĂƚĞŐŽƌŝǌĂƚŝŽŶƚĂƐŬǁŝƚŚƚŚĞŝƌƚŝŵĞ ŝŶƚŚĞ
UK. The results again did not find a significant correlation between categorization 
performance and time in the UK (r = 0.15, p = 0.36) (see Figure 4B). These results offer no 
evidence that the similarities and differences in perception and recognition of facial 
expressions were affected by the amount of time Chinese participants had spent in a 
western environment. 
 
&ŝŐƵƌĞ ? ?^ĐĂƚƚĞƌƉůŽƚƐŽĨŚŝŶĞƐĞƉĂƌƚŝĐŝƉĂŶƚƐ ?ƚŝŵĞůŝǀŝŶŐŝŶƚŚĞh<ǁŝƚŚƚŚĞŝƌƉĞƌĨŽƌŵĂŶĐĞŝŶ
the perceptual similarity task (A) and the categorization task (B) in Experiment 1.  
Discussion 
In this experiment, we investigated differences between Chinese and British participants in 
the perception and categorization of facial expressions from the Ekman and Friesen series. 
Our results revealed a potential divergence in the way people from these two cultures 
perceive and recognize facial expressions of basic emotions. In the perceptual similarity 
tasks, we did not find differences in the patterns of responses between Chinese and British 
participants, even in the most demanding version of the task that required the participants 
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to remember the encoding of a masked facial expression. Instead, there was a high 
consistency in the rated similarity of expressions across cultures, showing that participants 
from Chinese and British cultures see facial expressions of basic emotions in much the same 
way at the perceptual level. Since we did not find group differences in the pattern of 
perceptual similarities between Chinese and British participants in even the most difficult 
task, we therefore only used the most difficult perceptual similarity task (successive 
presentation with a mask) in the following experiments. 
In contrast to the perceptual similarity task, a small but statistically reliable cultural 
difference (5.23%) was found between Chinese and British participants in the categorization 
task. British participants were slightly better at categorizing facial expressions than Chinese 
participants. As we used images of western-looking individuals from the Ekman and Friesen 
series, this result is consistent with previous findings indicating the possible existence of an 
own-group advantage (Elfenbein & Ambady, 2002b; Biehl, et al., 1997; Ekman, 1972; Izard, 
1971). The time that Chinese participants had been living in the UK did not have a significant 
effect on their perception or categorization of facial expressions. 
The results of this experiment indicate that culture may slightly shape the way people from 
Chinese and British cultures recognize facial expressions, but not the perception of the facial 
expressions themselves. However, Jack and her colleagues (2012) suggested that East Asian 
and Western participants expect facial expressions to be primarily signalled from different 
regions of the face, making it possible that our initial tactic of using whole faces as stimuli 
may have reduced the impact of some of these differences. We therefore decided to 
investigate this possibility in Experiment 2. 
EXPERIMENT 2 
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According to Jack et al. (2012), East Asian participants tend mainly to focus on the upper 
region of faces to internally represent facial expressions, whereas Western participants use 
the upper (eyes and eyebrows) and lower (mouth) regions more equally. Therefore, in this 
experiment, we presented only the upper or lower part of Ekman and Friesen faces to 
Chinese and British participants to further investigate potential strategy differences they 
might use in perceiving and categorizing facial expressions. 
Methods 
Participants 
Twenty Chinese (mean age, 21.5 years old) and 20 British (mean age, 20.3 years old) 
participants were recruited to do the perceptual similarity rating and emotion 
categorization tasks with only the presentation of the upper half of each face, while another 
20 Chinese (mean age, 21.6 years old) and 20 British (mean age, 19.3 years old) participants 
did the same two tasks viewing only the lower half faces. All participants were given a small 
ĂƉĂǇŵĞŶƚŽƌĐŽƵƌƐĞĐƌĞĚŝƚ ?/ŶƚŚĞůŽǁĞƌƌĞŐŝŽŶƐĞƐƐŝŽŶ ?ŽŶĞŚŝŶĞƐĞƉĂƌƚŝĐŝƉĂŶƚ ?ƐĚĂƚĂǁĂƐ
deleted mistakenly from the results, leaving only 19 participants in the Chinese group for 
analysis.  
Stimuli 
The images used in experiment 1 were again used in this experiment, except that they were 
divided into upper and lower half faces.  Upper and lower halves of the faces were divided 
by a horizontal line through the middle of the bridge of the nose. The upper region faces 
were presented with a grey mask covering the lower part, and the lower region faces were 
presented with a grey mask covering the upper part (see Figure 5). 
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Figure 5. Examples of whole, upper and lower half region face images for each expression 
posed by a different model from the FEEST set. Only the upper and lower region face images 
were used in Experiment 2. All face images are from the Ekman and Friesen (1976) set 
selected from the FEEST series (Young, Perrett, Calder, Sprengelmeyer, & Ekman, 2002). 
Procedure 
Participants were asked to carry out version (c) of the perceptual similarity task (successive 
presentation with a mask) and the categorization task in this experiment. Apart from the 
use of only upper half or lower half face images, all the other procedure details were 
identical to Experiment 1. As for Experiment 1, all Chinese participants showed correct 
understanding of the five emotion labels used in the categorization task. 
Results 
We conducted the same analyses as those used for Experiment 1. In the perceptual 
similarity task, the correlation between rated similarities across all expression pairs between 
Chinese and British participants was very high for the upper half faces, r = 0.99, p < 0.001, 
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and for the lower half faces, r = 0.99, p < 0.001. The average ratings for each group of 
participants and scatter plots are shown in Figure 6. 
 
 
Figure 6. Correlation analyses of similarity ratings between Chinese and British participants 
in Experiment 2. Similarity matrices for (A) Chinese and (B) British participants for 
presentations of the upper face region (A: anger, D: disgust, F: fear, H: happy, S: sad). (C) 
Scatterplot of rating correlation between the two groups for the upper region. Similarity 
matrices for (D) Chinese and (E) British participants for presentations of the lower face 
region. (F) Scatterplot of rating correlation between the two groups for the lower region. All 
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face images are from the Ekman and Friesen (1976) set selected from the FEEST series 
(Young, Perrett, Calder, Sprengelmeyer, & Ekman, 2002). 
These correlations were still high when the same-expression pairs (anger-anger, disgust-
disgust, etc) were removed from the analyses; the correlation of between-category 
expression pairs was 0.95 (p < 0.001) for the upper face region, and 0.99 (p < 0.001) for the 
lower region. 
In the categorization task, as would be expected, recognition rates for emotion from part 
faces were lower than the rates for whole faces reported in Experiment 1 (Whole face: 0.89 
(0.15). In Experiment 2, mean recognition rates for emotion were as follows; Upper half face: 
0.75 (0.27); Lower half face: 0.70 (0.24)). A 5 (Expression: anger, disgust, fear, happiness, 
sadness) × 2 (Group: Chinese, British) × 2 (Face Region: upper, lower) mixed-ANOVA on 
arcsin transformed recognition accuracies found a significant interaction of Group x Face 
Region (F(1,75) = 9.08, p < 0.01, ɻ2 = 0.11) (see Figure 7), which forms the principal focus of 
interest in the categorization data. Further analyses of this interaction revealed no group 
difference between Chinese and British participants for the upper half faces (t(38) = 1.33, p > 
0.1), whereas for the lower region faces the British participants were slightly more accurate 
at categorizing the facial expressions than Chinese participants (t(37) = 3.30, p < 0.01). Note 
again that with the Ekman and Friesen faces the part expressions are posed by members of 
their own ethnic group for the British participants. 
Main effects of Expression (F(4,300) = 99.17, p < 0.001, ɻ2 = 0.57) and Face Region (F(1,75) = 
7.52, p < 0.01, ɻ2 = 0.09) were also found, and a significant two-way interaction of 
Expression × Face Region (F(4,300) = 54.6, p < 0.001, ɻ2 = 0.42). Further analyses showed 
that anger (t(77) = 3.23, p < 0.01), fear (t(77) = 9.31, p < 0.001), and sadness (t(77) = 4.65, p 
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< 0.001) expressions were better recognized from the upper region of the faces than the 
lower part, whereas disgust (t(77) = 8.23, p < 0.001) and happiness expressions (t(77) = 1.97, 
p = 0.05) were better identified from the lower part of faces than the upper part. These 
findings are in line with previous results for recognition of emotion from parts of Ekman and 
Friesen faces (Calder, Young, Keane, & Dean, 2000). The three way interaction of Expression 
× Face Region × Group was borderline but not significant, F(4,300) = 2.14, p = 0.08, ɻ2 = 0.03. 
Other effects were not significant, either. 
 
Figure 7. Overall emotion categorization accuracies (with standard error bars) for Chinese 
and British participants from upper and lower face regions in Experiment 2. Asterisks 
indicate the higher recognition rate for British participants in comparison with Chinese 
participants from the lower face region. **: p < 0.01. 
Again, we analysed response times to check whether there were any group differences in 
RTs to own and other-race faces. For these RT analyses, we did not find any significant main 
effects or interactions with Group in both the perceptual similarity task and the 
categorization task. These results indicated that there were no time differences for the 
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participants in perceiving and identifying expressions of their own or the other-race group, 
and that there was no speed-accuracy trade-off in the categorization task. 
The time that Chinese participants had been in the UK varied from three months to six years, 
but was less than a year for 21 of 39 participants. To investigate the effect of the time of 
living iŶ Ă ǁĞƐƚĞƌŶ ĞŶǀŝƌŽŶŵĞŶƚ ŽŶ ƉĂƌƚŝĐŝƉĂŶƚƐ ? ƉƌŽĐĞƐƐŝŶŐ ŽĨ ĨĂĐŝĂů ĞǆƉƌĞƐƐŝŽŶƐ ? ǁĞ
conducted the same correlation analyses as those used for Experiment 1 for both the upper 
and lower region faces. For the upper region of faces, the correlations between the time 
Chinese participants had lived in the UK and their performance in the perception and 
categorization tasks were -0.03 (p = 0.89) and -0.06 (p = 0.82), respectively. For the lower 
region session, the correlations between time in the UK and Chinese participaŶƚƐ ?
performance in the perception and categorization tasks were -0.12 (p = 0.63) and -0.02 (p = 
0.95), respectively. Overall, our analyses again found no significant effect of time spent 
ůŝǀŝŶŐŝŶƚŚĞh<ŽŶŚŝŶĞƐĞƉĂƌƚŝĐŝƉĂŶƚƐ ?ƉĞƌĨŽƌŵĂŶĐĞ ? 
Discussion 
In Experiment 2 we investigated potential cultural differences in perceiving and categorizing 
facial expressions by showing only the upper or lower half region of the faces to the 
participants. Again, we did not find any group differences in the patterns of perceptual 
similarity, with high correlations across Chinese and British participants for both the upper 
and lower face regions. Together with the results we found in Experiment 1, the first two 
experiments strongly indicate that people from Chinese and British cultures see similarities 
and differences between facial expressions from the Ekman and Friesen set in much the 
same way as each other. Moreover, they appear to use information from the upper part or 
from the lower half of the face in the same ways in the perception of facial expressions.  
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In the categorization task, even though recognition rates for half faces were lower than 
those for the whole faces in Experiment 1, none of the upper or lower regions of the 
expressions were recognized at anywhere near chance level (0.20). This result meant that, 
for all five facial expressions, both sections of the face contained emotional information that 
could be recognized by participants. None the less, the results also indicated a possible own-
group advantage for the lower half faces. To be more specific, no reliable differences were 
found in recognition accuracy between the two cultural groups with the presentation of 
upper half faces, whereas British participants performed slightly better than Chinese 
participants at recognizing facial expressions in the lower face region. 
The finding that British participants were better at categorizing expressions from the lower 
region of faces than Chinese participants is consistent with Jack et al.'s (2009) study, in 
which they found that Chinese participants mainly focused on the eye region of faces in 
categorizing facial expressions, whereas British participants focused more evenly on the eye 
and mouth regions. Our results were also consistent with the findings of Calder et al. (2000) 
that anger, fear and sadness were better recognized from the upper region of the face, 
whereas disgust and happiness were better identified from the lower region of the face.  
However, there are also some limitations to the data from the first two experiments. Firstly, 
we only used Western faces as stimuli. This unbalanced design does not offer a strong test 
of the own-group advantage because recognition differences between the two cultural 
groups might also be explained by differences in emotion decoding rules regardless of the 
stimuli being used (Matsumoto, 2002). Secondly, the stimuli we used portrayed highly 
ƐƚĂŶĚĂƌĚŝǌĞĚĨĂĐŝĂůĞǆƉƌĞƐƐŝŽŶƐ ƚŚĂƚǁĞƌĞĐƌĞĂƚĞĚĂĐĐŽƌĚŝŶŐ ƚŽŬŵĂŶĂŶĚ&ƌŝĞƐĞŶ ?Ɛ&ĂĐŝĂů
Action Coding System (FACS, Ekman, & Friesen, 1978). This might also be limiting because 
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expressions occurring in daily life might actually be more varied than those we used in 
Experiments 1 and 2. It is therefore important to establish whether or not the same pattern 
of results would also hold across fully balanced sets of Chinese and Western faces showing 
emotional expressions with the degree of variability we may encounter in everyday life. 
EXPERIMENT 3 
In Experiment 3, we used sets of faces portrayed by models from both Chinese and Western 
Caucasian cultures. In contrast to the Ekman and Friesen stimuli, which are based around 
prescribed muscle Action Units, the facial expressions in these two sets were developed by 
asking actors to pose facial expressions by imagining certain emotional scenarios. This way 
of eliciting stimuli leads to more varied expressions that may represent some of the diversity 
that exists in the natural world. The aim of Experiment 3 was further to explore the pattern 
of results from Experiment 1 by using varied expressions with both Chinese and Western 
Caucasian faces as stimuli.  
Participants 
Experiment 3 involved a larger set of stimuli than Experiments 1 and 2, so different groups 
of participants were recruited for the perceptual similarity task and the categorization task 
to minimise effects of task fatigue on the results. Twenty Chinese (mean age, 20.9 years old) 
and 20 British (mean age, 20.1 years old) participants took part in the perceptual similarity 
task, while another 20 Chinese (mean age, 23.4 years old) and 20 British (mean age, 21.1 
years old) participants took part in the categorization task. All participants were given a 
small payment or course credit. 
Stimuli 
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Two sets of images showing facial expressions of five basic emotions (anger, disgust, fear, 
happiness, and sadness) were selected from (1) the Chinese Facial Affective Picture System 
(CFAPS) (Wang & Luo, 2005; Gong, Huang, Wang, & Luo, 2011) posed by Chinese 
participants, and (2) the Karolinska Directed Emotional Faces (KDEF) (Lundqvist, Flykt, & 
Öhman, 1998) posed by Western Caucasian participants. Both sets of images were 
developed by asking actors to pose strong and clear facial expressions by imagining certain 
emotional scenarios.  
There are in total 528 face images from 5 expression categories (anger, disgust, fear, 
happiness, and sadness) in the Chinese face set, and 700 expression images with full-face 
pose in the KDEF set. In order to explore potential own-culture and other-culture 
differences, it was important to establish that the faces were seen as being of 'Chinese' or 
'Western' appearance. We therefore piloted 200 facial expressions from each set involving 
40 randomly chosen examples of each of the 5 emotions, to identify expressions that were 
reliably seen as being posed by Chinese or Western models. These 200 Chinese and 200 
KDEF faces were shown to an additional sample of 12 participants (6 Chinese and 6 British), 
asking them to decide whether each image was that of a Chinese or Western individual. 
From these data we selected final sets of 100 Chinese and 100 KDEF faces (with 20 
exemplars of each of the 5 emotions) that were reliably seen as being of 'Chinese' or 
'Western' appearance for use in the categorization task. The overall rates at which these 
were seen to represent Chinese or Western models were 99.6% and 98.6%, respectively. 
In order to match the characteristics of the perceptual similarity task with those used in the 
first two experiments, 25 Chinese and 25 KDEF face images (5 exemplars for each expression 
category) were selected from each 100-image set used in the categorization task.  
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The full-face images chosen from the KDEF set were converted to greyscale and cropped, to 
match the general appearance of the faces in the Chinese set. The luminance values of all 
the KDEF faces were also adjusted to match the overall luminance of the Chinese faces. All 
face images were resized to 300 pixels high and 260 pixels wide, and when viewed from 57 
cm away, each image extended approximately 8 degrees high and 7 degrees wide. Figure 8 
shows examples of images used in the following two experiments. 
 
Figure 8. Examples of whole, upper and lower half region face images for each expression 
posed by a different model from the Chinese and KDEF sets. The whole faces were used in 
Experiment 3, and the upper and lower region face images were used in Experiment 4. All 
Chinese face images are from the Chinese Facial Affective Picture System (CFAPS) (Wang & 
Luo, 2005; Gong, Huang, Wang, & Luo, 2011) and all Caucasian faces are from the Karolinska 
Directed Emotional Faces (KDEF) (Lundqvist, Flykt, & Öhman, 1998). The id of the KDEF 
images shown here are AM24ANS, AF09DIS, AF01AFS, AF08HAS, and AF26SAS, respectively. 
Procedure 
Participants were required to do either version (c) of the perceptual similarity task 
(successive presentation with a mask) or the categorization task with the presentation of 
29 
 
the Chinese and KDEF faces. In the categorization task, the sets of 100 Chinese and 100 
KDEF faces were each divided randomly into 2 blocks, yielding a total of 4 blocks of 50 faces. 
Images were then presented to each parƚŝĐŝƉĂŶƚŝŶĂďůŽĐŬŽƌĚĞƌŽĨ ?ŚŝŶĞƐĞ-KDEF-Chinese-
<& ? Žƌ  ?<&-Chinese-KDEF-ŚŝŶĞƐĞ ? ? ǁŚŝĐŚ ǁĂƐ ĐŽƵŶƚĞƌďĂůĂŶĐĞĚ ĂĐƌŽƐƐ ƉĂƌƚŝĐŝƉĂŶƚƐ ?
Each image was presented for 1 second. The order of the emotion labels used for the 
categorization responses was also counterbalanced across participants. Apart from the face 
stimuli used and the changes in the categorization task resulting from the shorter 
presentation time and the use of blocked presentation of Chinese and KDEF faces 
mentioned above, all other procedure details were the same as those for Experiment 1. In 
addition, all Chinese participants showed correct understanding of the meaning of the five 
emotion labels used in the categorization task. 
Results 
The same analyses were conducted as those used for Experiment 1. In the perceptual 
similarity task, ratings of all expression pairs between Chinese and British participants 
showed a very high correlation for the Chinese faces, r = 0.99, p < 0.001, and also for the 
KDEF faces,  r = 0.98, p < 0.001. The representational similarity matrices and scatter plots for 
the two groups of participants and the two sets of faces are shown in Figure 9. 
30 
 
 
 
Figure 9. Correlation analyses of similarity ratings between Chinese and British participants 
in Experiment 3. Similarity matrices for (A) Chinese and (B) British participants for 
presentations of Chinese faces (A: anger, D: disgust, F: fear, H: happy, S: sad). (C) Scatterplot 
of rating correlation between the two groups for Chinese faces. Similarity matrices for (D) 
Chinese and (E) British participants for presentations of KDEF faces. (F) Scatterplot of rating 
correlation between the two groups for KDEF faces. All Chinese face images are from the 
Chinese Facial Affective Picture System (CFAPS) (Wang & Luo, 2005; Gong, Huang, Wang, & 
Luo, 2011) and all Caucasian faces are from the Karolinska Directed Emotional Faces (KDEF) 
(Lundqvist, Flykt, & Öhman, 1998). 
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As had been noted in Experiment 1, the correlations for the between-category pairs were 
still very high when the same-expression pairs were removed from the analyses. The 
correlation was 0.98 (p < 0.001) for the Chinese faces and 0.97 (p < 0.001) for the KDEF faces. 
A 5 (Expression: anger, disgust, fear, happiness, sadness) × 2 (Face: Chinese, KDEF) × 2 
(Group: Chinese, British) mixed-ANOVA of the arcsin transformed accuracies was conducted 
to analyse the categorization data. The most important result was a significant two-way 
interaction of Face × Group, F(1,38) = 26.11, p < 0.001, ɻ ? = 0.41. Further analyses showed 
that British participants were better at recognizing KDEF (Western appearance) faces than 
Chinese faces (t(19) = 5.67, p < 0.001), whereas Chinese participants showed no difference 
for categorizing either Chinese or KDEF faces (t(19) = 1.56, p > 0.1). However, this 
interaction could also be decomposed in another way. That is, when comparing the 
recognition rates between two groups of participants for each face set, our results showed 
that Chinese participants were slightly better at categorizing Chinese facial expressions than 
British participants (t(38) = 1.92, p = 0.06), while British participants performed slightly 
better at identifying KDEF facial expressions than Chinese participants (t(38) = 1.89, p = 0.07) 
(see Figure 10). This two-way interaction was also qualified by a three-way interaction of 
Expression × Face × Group, F(4,152) = 7.02, p < 0.001, ɻ ? = 0.16. Further analyses revealed 
that for the Chinese faces, Chinese participantƐ ? ƌĞĐŽŐŶŝƚŝŽŶ ĂĐĐƵƌĂĐŝĞƐ ǁĞƌĞ ŵĂƌŐŝŶĂůůǇ
higher than those of British participants for anger (t(38) = 1.89, p = 0.07), disgust (t(38) = 
1.77, p = 0.09), and sadness (t(38) = 1.95, p = 0.06) expressions, while for the KDEF faces, 
British participants were better at recognizing anger expressions than Chinese participants 
(t(38) = 3.35, p < 0.01). 
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The main effects of Expression (F(4,152) = 60.56, p < 0.001, ɻ ? = 0.61) and Face (F(1,38) = 
8.25, p < 0.01, ɻ ? = 0.18), and the interaction of Expression × Face (F(4,152) = 39.65, p < 
0.001, ɻ ? = 0.51) were also significant. Further analyses showed that anger (t(39) = 2.90, p < 
0.01) and sadness (t(39) = 8.91, p < 0.001) were better recognized from the KDEF faces than 
the Chinese faces, whereas fear (t(39) = 7.22, p < 0.001) was better identified from the 
Chinese faces than the KDEF faces. No other significant effects were found. 
 
Figure 10. Overall recognition accuracies (with standard error bars) for Chinese and British 
participants from the Chinese and KDEF faces in Experiment 3, plotting the statistically 
significant Group x Face interaction (p < 0.001).  
For the RT analyses, a borderline significant (p = 0.06) main effect of Group was found in the 
perceptual similarity task, with Chinese participants showing an overall tendency toward 
slower rating responses than British participants. However, no significant interactions with 
Group were found, indicating that any overall RT differences were not modified by the own-
group or other-group status of the rated faces. In the categorization task, no significant 
main effect or interactions with Group were found. These results indicated that there were 
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no time differences for participants in processing expressions of their own- and the other-
group, and also there was no speed-accuracy trade-off in the categorization task. 
The time that the Chinese participants had been in the UK varied from half a month to six 
years, and was less than a year for 26 out of 40 participants. The same analyses as those 
used for Experiment 1 were conducted to investigate the potential effect of the time of 
ůŝǀŝŶŐ ŝŶ Ă ǁĞƐƚĞƌŶ ĞŶǀŝƌŽŶŵĞŶƚ ŽŶ ƉĂƌƚŝĐŝƉĂŶƚƐ ? ƉƌŽĐĞƐƐŝŶŐ ŽĨ ĨĂĐŝĂů ĞǆƉƌĞƐƐŝŽŶƐ ? /Ŷ ƚŚĞ
perceptual similarity task, the correlations between time in the UK and the performance of 
Chinese participants for the Chinese and KDEF faces were -0.43 (p = 0.06) and -0.03 (p = 
0.89), respectively. Even though the correlation between time living in the UK of Chinese 
participants and their performance for Chinese faces was borderline significant, it was the 
only significant result found in this study, and the relationship between the two was actually 
in a different direction to that predicted. For the categorization task, the correlations 
between the time in the UK and the performance of Chinese participants for the Chinese 
and KDEF faces were 0.20 (p = 0.40) and 0.33 (p = 0.15), respectively. These results again 
ŝŶĚŝĐĂƚĞĚ ƚŚĂƚ ƚŚĞ ƚŝŵĞ ƐƉĞŶƚ ůŝǀŝŶŐ ŝŶ ƚŚĞ h< ŚĂƐ ůŝƚƚůĞ ĞĨĨĞĐƚ ŽŶ ŚŝŶĞƐĞ ƉĂƌƚŝĐŝƉĂŶƚƐ ?
processing of facial expressions.  
Discussion 
In this experiment, participants performed perceptual similarity and emotion categorization 
tasks with a full crossover design involving sets of Chinese and western (KDEF) faces that 
could better represent the range of facial expressions we might encounter in everyday life. 
Our results confirmed and extended the findings of Experiment 1. In the perceptual 
similarity task, correlations of performance between the two groups of participants were 
consistently high for both the Chinese and KDEF faces, indicating no differences in the 
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pattern of perceived similarity between facial expressions across Chinese and British 
participants. In the categorization task, however, both groups of participants showed 
marginally higher recognition accuracies for facial expressions expressed by members of 
their own ethnic group. 
The categorization data provide further evidence supporting findings of own-group 
advantages in recognizing facial expressions of basic emotions. Taken together with the 
perceptual similarity data, they suggest that the cause of this own-group advantage is to be 
found in classificatory mechanisms rather than perception per se. Following the logic used 
for Experiment 2, we then sought to investigate whether this cultural difference in 
categorization involves differential reliance on information from different parts of the face.  
EXPERIMENT 4 
Chinese and British participants carried out version (c) of the perceptual similarity task 
(successive presentation with a mask) and the categorization task with the upper (eyes and 
eyebrows) or lower (mouth) regions of the Chinese and KDEF stimuli.  
Participants 
Twenty Chinese (mean age, 21.8 years old) and 20 British (mean age, 19.5 years old) 
participants were recruited to do the perceptual similarity task and categorization task with 
only the presentation of the upper half faces, while another 20 Chinese (mean age, 22.65 
years old) and 20 British (mean age, 19.35 years old) participants did the same two tasks 
viewing only the lower half faces. All participants were given a small payment or course 
credit. 
Stimuli 
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The 25 Chinese and 25 KDEF faces used in the perceptual similarity task in Experiment 3 
were used in this experiment for both the perceptual similarity task and the categorization 
task, except that all face images were divided into upper and lower half regions. The upper 
region faces were presented with a grey mask covering the lower part, and the lower region 
faces were presented with a grey mask covering the upper half. 
Procedure 
All participants had to complete the perceptual similarity task first and then the 
categorization task. In order to minimise the effect of task fatigue, the experiment was 
divided into two sessions. One half of participants did the two tasks with the Chinese faces 
first, and then came separately to do the session with the KDEF faces. The other half of the 
participants did the two tasks with the KDEF faces in the first session and then the Chinese 
faces in a second session. The 25 face images in each set (5 models posing 5 basic emotions) 
were presented twice each for each participant in a random order, yielding a total of 50 
trials. All other details were identical to those in Experiment 3. As for the other experiments, 
all Chinese participants showed correct understanding of the meaning of the 5 emotion 
labels used in the categorization task. 
Results 
We conducted the same analyses as those used for the other experiments. In the perceptual 
similarity task, for the upper region, the correlation between rated similarities across all 
expression pairs between the two groups of participants was very high for the Chinese faces, 
r = 0.98, p < 0.001, and for the KDEF faces, r = 0.96, p < 0.001. For the lower region, the 
correlation between rated similarities across all expression pairs between the two groups of 
participants was also very high for the Chinese faces, r = 0.99, p < 0.001, and for the KDEF 
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faces, r = 0.98, p < 0.001. The average ratings for each group of participants and scatter 
plots are shown in Figure 11. 
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Figure 11. Correlation analyses of similarity ratings between Chinese and British participants 
in Experiment 4. Similarity matrices for (A) Chinese and (B) British participants for 
presentations of Chinese upper face region (A: anger, D: disgust, F: fear, H: happy, S: sad). (C) 
Scatterplot of rating correlation between the two groups for Chinese upper region images. 
Similarity matrices for (D) Chinese and (E) British participants for presentations of KDEF 
upper face region images. (F) Scatterplot of rating correlation between the two groups for 
KDEF upper face region. Similarity matrices for (G) Chinese and (H) British participants for 
presentations of Chinese lower face region images. (I) Scatterplot of rating correlation 
between the two groups for Chinese lower region images. Similarity matrices for (J) Chinese 
and (K) British participants for presentations of KDEF lower face region. (L) Scatterplot of 
rating correlation between the two groups for KDEF lower region images. All Chinese face 
images are from the Chinese Facial Affective Picture System (CFAPS) (Wang & Luo, 2005; 
Gong, Huang, Wang, & Luo, 2011) and all Caucasian faces are from the Karolinska Directed 
Emotional Faces (KDEF) (Lundqvist, Flykt, & Öhman, 1998). 
The correlations were still remarkably high for the between-category expression pairs. For 
the upper region images, the correlation was 0.96 (p < 0.001) for the Chinese faces, and 0.95 
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(p < 0.001) for the KDEF faces. For the lower region images, the correlation was 0.98 (p < 
0.001) for the Chinese faces, and 0.93 (p < 0.001) for the KDEF faces. 
In the categorization task, a 5 (Expression: anger, disgust, fear, happiness, sadness) × 2 (Face: 
Chinese, KDEF) × 2 (Region: upper, lower) × 2 (Group: Chinese, British) mixed-ANOVA of the 
arcsin transformed accuracy data found a significant interaction of Face × Region × Group 
(F(1,76) = 8.53, p < 0.01, ɻ ? = 0.10). This three-way interaction forms the principal result of 
interest. Decomposition of the interaction showed that for the upper half images, there was 
no difference between the two participant groups either for the Chinese faces (t(38) = 0.60, 
p > 0.1) or for the KDEF faces (t(38) = 0.58, p > 0.1). However, for the lower half images, 
Chinese participants showed better overall performance than British participants at 
identifying the Chinese images (t(38) = 2.41, p < 0.001), whereas British participants were 
better overall at identifying the lower parts of the KDEF images than Chinese participants 
(t(38) = 2.93, p < 0.001) (see Figure 12). 
We also found significant main effects of Expression (F(4,304) = 118.53, p < 0.001, ɻ ? = 0.61), 
Face (F(1,76) = 64.15, p < 0.001, ɻ ? = 0.46), and Region (F(1,76) = 32.16, p < 0.001, ɻ ? = 0.30). 
In addition to these main effects, the analysis also revealed significant two-way interactions 
of Expression × Region (F(4,304) = 8.81, p < 0.001, ɻ ? = 0.10), Expression × Group (F(4,304) = 
2.92, p < 0.05, ɻ ? = 0.04), Expression × Face (F(4,304) = 34.15, p < 0.001, ɻ ? = 0.31), Face × 
Group (F(1,76) = 19.37, p < 0.001, ɻ ? = 0.20), and Face × Region (F(1,76) = 12.53, p < 0.001, 
ɻ ? = 0.14). Four significant three-way interactions were also found: (1) Expression × Region × 
Group, F(4,304) = 2.55, p < 0.05, ɻ ? = 0.03. Further analyses showed that for the upper 
region faces, Chinese participants were better at identifying happy expressions than British 
participants (t(38) = -3.30, p < 0.01), while for the lower region faces, British participants 
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were better at identifying disgust expressions than Chinese participants (t(38) = 2.71, p < 
0.05). (2) Expression × Face × Group, F(4,304) = 4.66, p < 0.001, ɻ ? = 0.06. Further analyses 
showed that Chinese participants were better at recognizing Chinese anger expressions than 
British participants (t(78) = 3.69, p < 0.001). (3) Expression × Face × Region, F(4,304) = 3.27, 
p < 0.01, ɻ ? = 0.04. Further analyses showed that for the upper region faces, anger (t(39) = 
5.30, p < 0.001) and sadness (t(39) = 6.37, p < 0.001) expressions were better detected from 
the KDEF faces than the Chinese faces, while fear expressions were better identified from 
the Chinese faces than the KDEF faces (t(39) = 4.70, p < 0.001). For the lower region faces, 
anger (t(39) = 5.06, p < 0.001), disgust (t(39) = 5.16, p < 0.001) and sadness (t(39) = 5.92, p < 
0.001) expressions were all found to be better recognized from the KDEF faces than the 
Chinese faces. The four-way interaction between Expression × Face × Region× Group was 
not significant, F(4,304) = 0.85, p > 0.1, ɻ ? = 0.01. The rest of the effects were not significant, 
either. 
Figure 12. Overall emotion recognition accuracies (with standard error bars) for Chinese and 
British participants from upper and lower regions of the Chinese and the KDEF faces in 
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Experiment 4. Asterisks denote conditions with a significantly higher recognition rate in 
comparison with the corresponding paired condition from the lower face region. ***: p < 
0.001. 
For the RT analyses, no significant main effects or interactions with Group were detected for 
either the perceptual similarity task or the categorization task. These results again indicated 
that there were no time differences for participants in processing expressions of the own- 
and the other-group, and also there was no speed-accuracy trade-off in the categorization 
task. 
The time that the Chinese participants had been living in the UK varied from half a month to 
six years, and was less than a year for 35 out of 40 participants. Correlations of the time 
living in the UK for Chinese participants and their performance showed no significant effects 
(Upper region perception: for Chinese faces, r = 0.01, p = 0.98; for KDEF faces, r = -0.02, p = 
0.92. Upper region categorization: for Chinese faces: r = -0.09, p = 0.71; for KDEF faces: r = -
0.27, p = 0.26. Lower region perception: for Chinese faces, r = 0.14, p = 0.55; for KDEF faces, 
r = 0.11, p = 0.65. Lower region categorization: for Chinese faces: r = 0.12, p = 0.62; for KDEF 
faces: r = 0.02, p = 0.95).  
Discussion 
In this study, we further extended the results from Experiment 2 through the use of upper 
and lower parts of Chinese and Western (KDEF) faces. In the perceptual similarity task, 
correlations between the ratings of Chinese and British participants always showed high 
consistencies even with the presentation of half faces (either upper or lower), confirming 
that there was no cultural difference in patterns of perceptual similarity between facial 
expressions of basic emotions across Chinese and British participants. However, in the 
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categorization task, an own-group advantage was detected with the presentation of the 
lower region of the faces. Both groups of participants were better at recognizing facial 
expressions expressed in the mouth region by members of their own cultural group. In 
contrast, no significant differences in overall categorization accuracy were found between 
the two cultural groups with the upper face region. These results clarify the own-group 
advantage found in Experiment 3, by demonstrating that cultural differences in 
categorization of facial expressions are mainly linked to differences in information decoding 
in the lower region of faces. Moreover, they replicate the finding from Experiment 2 that 
cultural differences in categorization accuracy largely involve the lower (mouth) region of 
the face and extend this by showing a crossover own-group advantage in which Chinese 
participants can make better use of information from the mouth region of Chinese than 
Western faces and British participants can make better use of information from the mouth 
region of Western than Chinese faces.  
GENERAL DISCUSSION 
In the four experiments reported here, we systematically examined cultural similarities and 
differences in the perception and categorization of facial expressions of basic emotions 
between Chinese and British participants. To the best of our knowledge, our study is the 
first to systematically examine cultural similarities and differences in both the perception 
and categorization of facial expressions of basic emotions between Chinese and British 
participants. Our results revealed a clear difference between the influences of culture on 
the way in which people perceive and categorize facial expressions. In our perceptual task, 
participants rated the similarity between facial expressions of basic emotions posed by two 
different individuals, so that differences in identity had to be ignored to make the 
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perceptual judgement. In terms of perceiving facial expressions, we found no group 
differences in the patterns of inter-expression similarity; correlations between Chinese and 
British participants for the rated perceptual similarities between pairs of expressions were 
always high across four experiments. In terms of categorizing expressions, however, 
participants showed a small but statistically reliable advantage for facial expressions 
expressed by members of their own cultural group than those expressed by others. These 
categorization results replicate those of previous studies showing that there is an own-
group advantage in recognizing facial expressions (Izard, 1971; Ekman, 1972; Ekman, 
Sorensen, & Friesen, 1969; Jack et al., 2009). The results from the perceptual task constrain 
the possible interpretations of this own-group categorization advantage. 
In addition, we further investigated whether there are cultural differences in processing 
strategies or biases involving different parts of the face between Chinese and British 
participants. This was based on results of previous studies suggesting that people from East 
Asian and Western cultures tend to focus on different facial signals in recognizing and even 
internally representing facial expressions (Jack et al., 2009; Jack et al., 2012). To address this 
question, we repeated the perceptual similarity and the categorization tasks, but with the 
presentation of only the upper (eyes, eyebrows and forehead) or lower (mouth and chin) 
part of each face. We still did not find any group differences in the patterns of similarity 
ratings for pairs of expressions between Chinese and British participants, for either upper or 
lower parts of the face. These data are therefore in line with our conclusion that there is no 
group difference in perception of facial expressions, and demonstrate that this lack of a 
basic perceptual difference extends to the perception of local features (such as eyes or 
mouth).  
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The results from the categorization task with part faces offered an interesting contrast. The 
own-group advantage in recognizing facial expressions between Chinese and British 
participants only reached statistical significance with the presentation of the lower region of 
each face; no significant own-group advantage was found for the upper region that includes 
ƚŚĞĞǇĞƐĂŶĚĞǇĞďƌŽǁƐ ?dŚĞƐĞ ƌĞƐƵůƚƐĚŝĨĨĞƌ ĨƌŽŵ :ĂĐŬĞƚĂů ? ?Ɛ (2009, 2012) view that East 
Asian participants do not make much use of the mouth region in recognizing facial 
expressions. Instead, we found that participants with either Chinese or Western  cultural 
backgrounds could make use of information from the mouth region, but both groups were 
slightly better at using it to recognize facial expressions posed by members of their own 
ethnic group. 
Even though our main focus was on investigating the perceived similarity ratings of 
expressions for participants and the mean accuracies for identifying expressions, we also ran 
analyses on the response times to see whether there were differences in the time required 
for participants to process faces of their own- and the other-group. Our results, however, 
indicated that participants from the Chinese and British cultures spent the same amount of 
time in processing faces of either their own group or the other group. There was no 
evidence of speed-accuracy tradeoffs, or a general tendency to spend longer in evaluating 
own-group faces. 
Neuroimaging studies have indicated that the posterior superior temporal sulcus (pSTS) and 
the amygdala respond to different types of change in facial expressions. The amygdala is 
more sensitive to the categorical representation of facial expressions, whereas the pSTS 
uses a more continuous representation (Harris et al., 2012; 2014a). These findings suggest 
that it may be possible to further investigate the dissociation between perception and 
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categorization of facial expressions between Chinese and British participants at the neural 
level.  
A particular strength of the present study was that we were able to include a fully balanced 
design in Experiments 3 and 4, with Chinese and Western (KDEF) faces viewed by both 
Chinese and British participants. We also took care to use both tightly standardized 
(Experiments 1 and 2, with Ekman and Friesen faces based on muscle action units), and also 
more naturally variable sets of images (the Chinese and KDEF faces used in Experiments 3 
and 4 were both made by asking actors to imagine emotional scenarios). 
However, as part of this design we used the English labels for the five basic emotions for all 
participants in the categorization task. This meant that our Chinese participants were not 
performing the categorization task in their native language, and we therefore included an 
additional task to confirm their correct understanding of the English emotion words.  Our 
reason for not translating the basic emotion labels into Chinese was that studies have 
shown that some cultural differences in emotion recognition might be attributable to 
differences in the way that the vocabularies of some languages are tailored to 
conceptualising some emotions (Matsumoto & Assar, 1992). Such differences could 
introduce confounds into the design if we had translated the labels into Chinese, and we 
therefore preferred to keep the task consistent across the two groups of participants by 
using the English labels. We think this decision was justified on the basis that we detected 
no group differences in RTs between Chinese and British participants in the categorization 
tasks. Moreover, the use of English labels would in any case only be a potential problem for 
Chinese participants, and therefore cannot explain the observed interactions in emotion 
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categorization accuracy between the participant group and the own-group or other-group 
status of the stimulus face. 
How then is the own-group advantage in categorizing expressions to be explained? Two 
points stand out from our data. First, though reliable, the advantage is not large, and it does 
not sit easily with the idea of substantial inter-cultural differences in categorization style 
(Nisbett and Masuda, 2003). Instead, consistent with the idea of universality (Darwin, 1872; 
Ekman, 1980), there is no sense in which our participants were 'blind' to the expressions of 
someone from another culture. Second, we found no evidence that the own-group 
advantage reflects any more fundamental perceptual difference. 
A number of ideas have been offered in the literature to try to explain the own-group 
advantage in recognizing facial expressions. For instance, it might be caused by cultural 
differences in display and decoding rules regarding facial expressions (Ekman & Friesen, 
1969; Matsumoto & Ekman, 1989), or from variations in the way of encoding across cultures 
(Elfenbein & Ambady, 2002b, 2003c). Such explanations imply that observers should more 
effectively understand emotions expressed by members of a cultural group to which they 
have had significant exposure.  Elfenbein and Ambady (2003c) found that Chinese students 
who had been living in the USA for an average of 2.4 years could better at recognizing facial 
expressions of members of their host culture than those of their own-group members, 
indicating that cultural familiarity could occur within this overall time period. In the present 
study, we also examined effect of time spent in the UK by our Chinese participants on their 
perception and recognition of facial expressions. However, we did not find any significant 
ĐŽƌƌĞůĂƚŝŽŶƐďĞƚǁĞĞŶƚŚĞƚŝŵĞŽĨƐƚĂǇŝŶŐŝŶƚŚĞh<ĂŶĚƉĂƌƚŝĐŝƉĂŶƚƐ ?ƉĞƌĨŽƌŵĂŶĐĞŝŶƚŚĞƚǁŽ
tasks. Two reasons might explain the discrepancy between our results and those of 
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Elfenbein and Ambady (2003c): (1) Even though the time our Chinese participants had been 
in the UK varied from one month to almost nine years, many of them had been living in the 
UK for less than a year. (2) As Elfenbein and Ambady (2003c) argued, the own-group 
advantage in emotion recognition accuracy may vary according to the level of exposure to 
the other-group culture, which is difficult to measure. 
Our findings extend our understanding of the similarities and differences in the way people 
from different cultures perceive and recognize facial expressions, and constrain the possible 
interpretations of the own-group advantage in facial expression recognition. A highly 
relevant theoretical debate has arisen from studies of the own-group advantage found in 
many previous studies of face identity recognition (Bothwell, Brigham, & Malpass, 1989; 
Shapiro & Penrod, 1986). Accounts of this own-group advantage in identity recognition have 
either emphasized perceptual learning, because the cues that best serve to identify 
individuals may differ between faces of different ethnicities, or emphasized social 
psychological processes because participants may be less motivated to individuate faces 
they see as belonging to an 'out-group' (Meissner & Brigham, 2001; Pettigrew & Tropp, 
2000; Hugenberg, Young, Bernstein, & Sacco, 2010). Our finding that own-group advantages 
in facial expression categorization were largely restricted to the lower part of the face 
makes the social psychological type of explanation an unlikely candidate here; both the 
upper or lower parts of the faces are of 'Western' or 'Chinese' appearance, but only the 
lower part leads to a categorization advantage. It therefore seems more likely that our 
findings reflect relatively minor cultural 'stylistic' differences in the way in which these 
emotions are expressed around a common overall template, and we note of course that the 
organization of the facial muscles makes the lower part of the face relatively mobile 
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compared to the more limited range of movements possible in the eye region, and hence 
more capable of developing such differences. Above all, though, the fact that the own-group 
categorization advantage is small in comparison to the level of cross-cultural agreement 
implies that the idea of universality should not be hastily rejected. 
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Appendixes 
Appendix1  
Please write down the Chinese meaning of these five expressive words: 
䈧߉ࠪл䶒ᛵ㔚অ䇽Ⲵѝ᮷᜿ᙍ˖ 
Anger         ________________________ 
Disgust       ________________________ 
Fear            ________________________ 
Happy         ________________________ 
Sad              ________________________ 
 
Appendix 2 
Questionnaire for study of face perception by Chinese participants 
Gender:           __________________ 
Age (years):    __________________ 
 
1. Which part of China are you from?  
__________ (Province, or Special Administrative Region)  
2. How long have you lived in China? 
__________ (Years) 
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3. How long have you been in the UK? 
__________ (Years) __________ (Months) 
 
Thank you for helping with this study. If you have any questions about the purpose of the 
study or this questionnaire, please contact Xiaoqian Yan (xy760@york.ac.uk). 
 
---------------------------------------------------------------------------------------------------------------- 
ѝഭ㻛䈅䶒ᆄᝏ⸕⹄ウ䈳ḕ䰞ধ 
ᙗ࡛˖                __________________ 
ᒤ喴˄኱˅˖    __________________ 
 
1. ֐ᶕ㠚ѝഭⲴଚњൠ४˛ 
____________˄ⴱˈᡆ㘵⢩࡛㹼᭯४˅ 
2. ֐൘ѝഭտҶཊѵ˛ 
____________˄ᒤ˅ 
3. ֐ᶕ㤡ഭཊѵҶ˛ 
_____________˄ᒤ˅_____________˄ᴸ˅ 
 
䶎ᑨᝏ䉒৲࣐ᵜ⅑ᇎ傼ˈྲ᷌֐ሩᵜ䰞ধ䈳ḕⲴⴞⲴᆈ൘ԫօ⯁䰞ˈ䈧о䰛ᲃٙ㚄㌫
˄xy760@york.ac.uk˅Ǆ 
 
 
